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THERMAL PARAMETERS AS A PREDICTOR OF PRECIPITATION

TYPE FOR ELLSWORTH AFB, SD

Introduction

The prediction of precipitation type is a problem frequently encountered
by forecasters. The thermal parameters p.'ovided in this paper are pre-
sented as an aid to the forecaster for the determination of the precipitation
type. The material in this report is designed to be used in conjunction
with the facsimile maps. charts and prognostic charts, and the local radio-
sonde data. The user should be familiar with the techniques and procedures
set forth by the papers listed in the Selected References of this paper.

DATA

The data presented were extracted from the computer correlation
printout of liquid and frozen precipitation types as observed at Ellsworth
AFB, South Dakota, and the radiosonde data from Rapid City, South

Dakota. The period of record for the data presented in this report is
from 1 June 1957 through 31 March 1966.

The six precipitation types reported in this paper are:

1. Snow and snow showers

2. Snow showers only

3. Freezing rain and drizzle

4. Sleet

5. Mixed rain and snow

6. Liquid precipitation

As many as seven surface observations have been plotted against a
radiosonde run.. These seven observations may occur from three hours
before radiosonde time until three hours after radiosonde time.
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Table 1. 1000-850 mb thickness, decameters, versus precipitation type

reported in surface observations at Ellsworth AFB, SD, witbtit three hours
of radiosonde time. The number in the snow column includes occurrences
of snow and snow showers. As many as seven observations may be reported
for each radiosonde time with precipitation within plus or minus three
hours of the radiosondo time. Upper air data taken from Rapid City
radiosonde. Period of record 1 June 1957 through 31 Mar(-h 1966.
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2able 2. 850-700 mb thickness, decameters, versus precipitation type

reported in surface observations at Ellsworth AFB, SD, within three hours
of radiosonde time. The number in the snow column includes occurrences

of snow and snow showers. As many as seven observa~ions may be reported
for each radiosonde time with precipitation within plus or minus three
hours of the radiosonde time. Upper air data taken from Rapid city
radiosondc. Period of record 1 June 1957 through 31 March 1966.
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Table 3. 1000-500 mb thickness,, decam~eters, versus precipitation typereported in surface observations at Ellsworth AFB, SD, within three hours
of radiosonde time. The number in the snow column includes occurrences
of snow and snow showers. As many as seven observations may be reported
for each radiosonde time with precipitation within plus or minus three
hours of the radiosonde time. Upper air data taken from Rapid City
radiosonde. Period of record 1 June 1957 through 31 March 1966.
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Table 4. Surface temperature versus precipitation type reported in
surface observations three hours before radiosonde time until three
),ours after radiosonde time at Ellsworth AFB, SD. The number in the
snow colum includes snow and snow showers. Upper air data taken from
Rapid City radiosonde. Period of record 1 June 1957 through 31 March
I 9A.
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Table 5. 850 mb temperature versus precipitation type reported in
surface observations three hours before radiosonde time vmtil three
hours after radiosorde time at Ellsworth AFB, SD. The numbar in the
snow column included snow and snow showers. Upper air data taken fr=*
Rapid City radiosonde. Period of record: 1 June 1957 through 31
March 1966.
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.able 6. 700 mb temperature versus prcoipitation type reported in
surface observations three h.ours before radiosonde time until three

hours after radiosonde time. at Ellsworth AFB, SD. The number In the
snow column includes snow und snow showers. Upper air data taken from
Rapid City radiosonde. Period of record: 1 June 1957 through 31 March

1966.
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Table 7. 850 mb Wind Direction, degrees, versus precipitation type
reported in surface observations at Ellsworth AFB., SD., within three
hours of radiosonde time. The number in the snow column includes
occurrences of snow and snow showers. As many as seven observations
may be reported for each radiosonde time with precipitation within
plus or minus three hours of the radiosonde time. Upper air data taken
from Rapid City radiosonde. Period of record: 1 June 1957 through
31 March 1966.
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Figure 1. Graph and table for delineating the type of

preciiitation at Mswrh MB, South IDkota.. Ordinate of
graph is 1000-850 nb thickness in decaneters. and abscissa
is 850-700 mb thickness in decamieters.

AREA a B C D

Limpid Precipitation u 803 603 135 28
% I00 86.2 9.6 1.3

lixed, Rain and Snow i 0 15 27 22
% 0 2.1 1.9 1.0

Snow # 0 57 010 840

% 0 8.2 72.3 83.9

Snow Showers 7 0 19 153 302
% 0 2.7 10.9 13.7

Sleet # 0 5 10 0
% 0 .7 .7 0

Freezing Precipitation # 0 1 64 1
% 0 .1 4.6 .1
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Rigure 2. Grapýh and table- for dellinsating -.h- type of
precipitation at Mls-,rrtb AO3, South Da-kota-. Ozdl-Mte of

i- i DC-85 m thckessi e,- r andi abscissa

AIEA A B C D E

Liquid Precipitation iro 509 930 207 13 16
%~ 100 E9.8 28.6 1.7 .7

Y4ixed, Rain and Sno0w A 0 26 26 1 12
0 2.5 6.9 .1 .5

Snow 0 51 169 589 2098
% 0 4.9 45.2 75.9 87.3

Snow Showers # 0 26 62 3.17 269
10 0 2.5 16.6 15.1 1-1.2

Sleet #I 0 2 10 2 1
% 0 .2 2.7 .2 C'.1

Freezing Precipitation fI 0 1 0 55 10
0 .1 0 7.1 .4
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ARAA B C D1 E

Liquid. Precipitation =-2lO 214 81 3 .T6
d 98.8 68.2 19.6 .7 1.0

Hixed, Rai~nand Sncrr 1 21 25 0 17
-. 1 6.7 6.o0 .6

Snow 0 9 49 231 356 2255
.7 15.6 55.8 85.8 83.9

Snow Showers BI 2 20 39 29 384
.2 6.4 9.4 7.0 14.3

Sleet -- 3 9 1 2 0
d .2 2.9 .2 .5 0

Fresainp Precipitation # Cr1 37- 25 3
0 .3 8.9 6.0 .1
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